Abstract: Absorption characteristic of double-leaf membranes with an absorptive layer in its cavity are andysed theoretidly, me effects of parameters of the absorptive layer on the absorption charaderistics are discussed through numerid examples,~ese results give useful howledge to control absorption characteristics of double-leaf membranes in praetiee,
INTRODUCTION
The authors have shown that membrane-type absorption occurs in a light-weight impermeable double-leaf membrane @LM) (l), and the permeability of the interior leaf of DLM increases its absorption at high frequencies (2), However, the absorption of DLM at low frequencies are usually low in both cases. Higher absorption at low frequencies is needed for improving the acoustics in membrane-structure buildings. As the absorption at low frequencies of conventional membrane-type absorbers increases if an absorbent is put in the back cavity (3), the same effeet could be expeeted in a DLM as well,
In this paper, the absorption characteristics of DLM with an absorptive layer in its cavity are analysed theoretically, and a parametric study is carried out to clarify the effeet of the system parameters on its absorption characteristics.
THEOWTICM CONS~ERATIONS
Consider the infinite DLM with multiple layers in the cavity, shown in~G.1, with a plane wave being incident at an angle O to the normal. The surface density and tension of each Ieaf are ml, T1 and mz, Tz, respectively. In the impermeable cases, the surfaces of leaf 1 have the specific acoustic admittance A( front) and Az @ack). In the permeable cases, leaf 1 has permeability characterised by its flow resistance Rh (R: flow resistivity, h: thickness). haf 2 is impermeable and its surfaces have the specific acoustic admittance Aj (front) and A4 @ack). The cavity consists of three layers of arbitrary media (i.e. air or absorbent).
By solving the coupled system of the Helmholtz-firchhoff integral formula for the sound field and the equation of motion for the membranes, the refleeted and transmitted sound pressure, P~(x?) FIGU~1. Geometry of a double-leaf membrane with multiple layers in the~vity.
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and, in the permeable case,
where the acoustic wave number kO=@/co (a angular frequency, cO:sound speed in air), @ ISair density, Al, A2, 1, rz, @,HI and H2 are functions which include the propagation constant Y and the characteristic acoustic impedance Z of media in each layer in the cavity, Al.,. A; arid~h.
NUMEWCM EWLES~DISCUSSION
The field-incidence-averaged absorption and transmission coefficients, a and r, are calculated from p,(x?) and p,(x~).
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The difference, a-r, which indicates the energy dissipated (A)
in the DLM, is used to describe the absorption .. 
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- ( case. The flu~uation at mid-to-high frequencies, which is a typical behaviour of porous absorbents, starts at lower frequencies, and a-r at the lowest peak-frequency decreases in the permeable case, These tendencies are similar to those shown in (1, 2). The effect of changing the position of the absorbent in the cavity on a-? is rather small, An optimal value of the flow resistance Ra can be found to maximise a-r at low frequencies. Thus, a suitable combination of absorbent thickness and flow resistivity R, can be chosen, which should be noted in the practical design of DLM: A thicker absorbent might be preferable to obtain higher absorption even if its R, is low. Honolulu, Hawaii, 39-44, 1996. 3, Sakagami, K,, Gen, H., Morimoto, M, and Takahashi, D,, Acustica, acta acustica 82,45-53 (1996) ,
